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Description 

This invention relates to the sampling, drainage 
or infusion of liquids from or to the human or animal 
body and in particular but not exclusively to a de- 
vice for use in intravenous infusion via a cannula. 

It is known for a cannula to be used in sampling or 
infusion of liquids by connecting the cannula to a 
chamber having one or more ports through which a 
needle or catheter may pass into the cannula Liquid 
may then be sampled or infused by connection to a 
drain or a source of liquid respectively by means of 
a catheter. It has hitherto been a problem that an air 
lock may develop in the chamber or in the catheter. 
A further problem is that liquid may be lost during 
coupling of components in or to the apparatus and 
that under certain circumstances the loss of liquid 
may be hazardous for example when sampling blood 
from the body of an infective patient or when sup- 
plying potentially irritant medication with associated 
hazards to the patient and operator. 

In DE-A 3 100 442 there is disclosed a device for 
use in the sampling or infusion of liquids from or to 
the human or animal body having a first connecting 
means for connection to a cannula, a second con- 
necting means for connection to a source or drain 
of liquid and valve means operable to open or close 
a flow path therebetween, the arrangement being 
such that in a closed condition of the valve means 
each of the connecting means is connected to a re- 
spective chamber and such that in an open condi- 
tion of the valve means a flow path is established 
from one connecting means to the other through at 
least one of the chambers. 

A device in accordance with the present inven- 
tion is characterised by each chamber having a re- 
spective venting means allowing the escape of air 
therefrom whilst preventing the escape of liquid. 

Preferably the valve means comprises an elasto- 
meric membrane which separates one chamber from 
the other and which is penetrable by a co-operating 
ducted member to provide an open condition of the 
valve means and which membrane is self sealing on 
withdrawal of the member to provide a closed condi- 
tion of the valve means. 

In a preferred embodiment the ducted member de- 
fines a duct connected at one end to the second 
connecting means, the other end of the duct commu- 
nicating in the open condition of the valve means 
with a first of the chambers connected to the first 
connecting means and in the closed condition of the 
valve means communicating with a second of the 
chambers. 

Advantageously the membrane is provided with a 
zone of weakness to assist penetration of the duct- 
ed member when first penetrated, which zone of 
weakness defines a puncture site at which the mem- 
brane is punctured in use. 

Conveniently the zone of weakness comprises a 
cruciform cut extending either partially or complete- 
ly through the membrane. 

Alternatively the membrane may include a pre- 
formed central puncture extending through the mem- 
brane and defining a puncture site at which the duct- 
ed member may penetrate in use. 



Advantageously the membrane is radially com- 
pressed to assist self sealing on withdrawal of the 
ducted member. 

Preferably the second chamber defines 
alcylindrical bore within which a piston portion of the 
ducted member is axiaily slideable, the ducted 
member having a ducted procursive end portion of 
reduced diameter extending towards and in axial 
alignment with the puncture site of the membrane 
whereby the ducted member is axiaily moveable into 
and out of penetrating engagement with the mem- 
brane. 

Conveniently the precursive end portion is axiai- 
ly tapered towards the membrane to facilitate pene- 
tration thereof. 

Conveniently the device comprises externally ac- 
cessible handle means for urging the ducted mem- 
ber into and out of penetration with the membrane. 

Advantageously the device includes locking 
means for selectively locking the ducted member in 
the membrane penetrating position. 

Preferably each of the venting means comprises 
a hydrophobic filter comprising an air permeable 
barrier of a hydrophobic material. The material may 
be ultra high molecular weight polyethylene. 

Conveniently the membrane may be of a synthetic 
rubber material such as silicone rubber. 

Conveniently the flow path provided in an open 
condition of the valve means extends linearly 
through the device from the second connecting 
means to the first connecting means whereby an 
elongate member may extend through the chamber 
and cannula. 

Preferably the device includes means for closing 
the venting means when the valve means is in the 
open condition. This avoids the possibility of air be- 
ing drawn into the device during infusion or aspira- 
tion by negative pressure within the chambers with 
the consequent possibility of air bubbles entering 
the patient. 

Particular embodiments of the invention win now 
be described by way of example only and with refer- 
ence to the accompanying drawings in which 

Figure 1 is a sectional elevation of a device hav- 
ing a valve means in the closed position. 

Figure 2 is a similar view of the device of Figure 1 
with the valve means in the open position. 

Figure 3 is a plan view of the device with the 
valve means in the open position, 

Figure 4 is an end view of the device as viewed 
in the direction of arrow I of Figure 2, 

Figure 5 is a plan view of the device with the 
valve means in the closed position, 

Figure 6 is a side view of the device as shown in 
Figure'5, 

Figure 7 is a sectional elevation of an alternative 
device having a cannula and shown in use with a tro- 
car, 

Rgure 8 is a sectional elevation of a further al- 
ternative device, 

Rgure 9 is a plan view of the device of Rgure 8 
and 

Rgure 10 is an end view of the device of Rgures 
8 and 9. 
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The device 1 of Figure 1 comprises an elongate 
housing 2 of square cross section with a cylindrical 
bore 3 extending longitudinally through the housing. 
An elastomeric membrane 4 is accommodated in an 
annular recess 5 within the bore 3 and separates a 
first and second chamber 6 and 7 respectively de- 
fined by the bore. 

A first connection means 8 comprises a male luer 
connector and is formed integrally with the housing 
2 and co-axially with the bore so as to communicate 
with the first chamber 6. A ducted member 9 has a 
piston portion 10 which is a sliding fit within the sec- 
ond chamber 7 and defines an axialiy extending duct 
11. A procursive portion 12 of the ducted member 9 
extends towards the membrane 4 and is tapered to- 
wards the membrane. The duct 1 1 extends at one end 
through the procursive portion 12 and at its other 
end is enlarged to form a second connection means 
13 comprising a female luer connector. The mem- 
brane 4 and the ducted member 9 together consti- 
tute a valve means the function of which will later be 
described. 

A handle means 30 is connected to the ducted 
member 9 and is accessible externally with respect 
to the housing 2 so as to allow an operator to manu- 
ally urge the ducted member towards or away from 
the membrane 4. The handle means 30 comprises a 
saddle 31 formed as a channel of U shaped cross 
section which is a sliding fit over the housing 2 and 
siideabie longitudinally thereon, the saddle 31 being 
retained in contact with the housing by action of lon- 
gitudinally extending guide ribs 32 and 33 of the 
housing mating with co-operating guide grooves 34 
and 35 respectively formed internally on the saddle. 
The saddle 31 is connected to the ducted member 9 
by radially extending arms 36 and 37 thereof which 
are slideably located in slots 70 in the sidewalls 71, 
72 of the housing 2 as shown in Figures 5 and 6. 

The handle means 30 is further provided with a 
saddle handle 38 extending outwardly from one side 
of the saddle 31 and slideably moveable therewith. A 
fixed handle 39 extends outwardly from the sidewali 
71 of the housing 2 on the opposite side of the de- 
vice to the saddle handle 36. An operator may 
thereby urge the saddle 31 in either direction as re- 
quired along the housing 2 using a shearing motion 
with the saddle handle 38 and the fixed handle 39 
held between thumb and index finger. The handle 
means 30 is further provided with locking means 
comprising snap engageable formations 40 and 41 
mounted on the top of the housing 2 and the saddle 
31 respectively. 

The housing 2 is further provided at its base with 
laterally extending wings 43 suitable for mounting 
the housing on a limb of a patient using adhesive 
tape for example. 

A first and second hydrophobic fitter 20 and 21 
respectively extend radially through the housing 2 
so as to vent air within the first and second cham- 
bers 6 and 7 respectively to atmosphere whilst pre- 
'venting the escape of liquid. The filters 20. and 21 
comprise cylindrical plugs of hydrophobic material, 
the top of the housing 2 being cylindrically bored to 
accomodate the filters. The filters 20 and 21 • are 
flush fitted with respect to the cylindrical bore 3 so 



as not to create any internal projection likely to foul 
the movement of the piston portion 10 and converse- 
ly so as not to form any recess in which a blood clot 
might form. The saddle 31 is provided with a circular 

5 aperture 42 which is positioned so as to overlay the 
second hydrophobic filter 21 when the saddle 31 is 
fully retracted corresponding to the closed condi- 
tion of the valve means as shown in Figure 1 i.e. 
when the ducted member 9 is fully withdrawn from 

10 the membrane 4. In this position of the saddle 31 any 
air accumulating in the second chamber 7 may be 
vented through the filter 21 and the aperture 42 to 
atmosphere. Similarly in this position of the saddle 
31 the hydrophobic filter 20 is exposed to atmos- 

15 phere for the venting of air from the first chamber 
6. 

The saddle 31 is also provided with a forward por- 
tion 74 which covers the first hydrophobic filter 20 
when the saddle is moved forward to engage the 

20 locking means 40, 41 and so as to open the valve 
means as shown in Figure 3. In this position the first 
hydrophobic filter 20 is closed by the saddle 31 and 
is unable to function as a vent so that air cannot en- 
ter the first chamber 6. Similarly in this position of 

25 , the saddle 31 the circular aperture 42 no longer- 
overlays the second hydrophobic filter 21 which is 
then closed by the saddle, in order to effect an air- 
tight seal between the saddle 31 and the upper sur- 
face of the housing 2 a liquid film of silicone oil or 

30 grease is provided between the abutting surfaces 
surrounding the filters 20 and 21. In the example 
shown the film is provided by virtue of the saddle 
being formed from a lubricated grade of thermoplas- 
tic material which incorporates a proportion of sili- 

35 cone oil so as to form a capillary seal around the 
first and second hydrophobic filters 20 and 21. Al- 
ternatively a silicone based grease may be applied 
to conventional thermoplastic materials during as- 
sembly. 

40 As seen in Figure 2 the first and second hydro- 
phobic filters 20 and 21 are closed in the open posi- 
tion of the valve means. This ensures that no air 
may be sucked into the device by any negative 
pressure during infusion or aspiration with conse- 

45 quent risk to the patient 

The membrane 4 has a central zone of weakness 
22 comprising a cruciform cut extending completely 
through the membrane. The cruciform cut measures 
3mm in each direction and the membrane 4 is of 2mm 

50 thickness. The membrane 4 is retained under radial 
compression within the annular recess 5. 

In use to provide an infusion to a patient a cannu- 
la or needle (not shown) having a female luer con- 
nector is screw fitted to the first connection means 

55 8. A giving set (not shown) comprising a supply of 
liquid infusate delivered via a plastic tube terminat- 
ing in a female luer connector is prepared for con- 
nection to the device by clamping the tube to pre- 
vent the flow of liquid. The female luer connector of 

60 the giving set is then engaged with the second con- 
nection means 13 of the device 1 and the tube un- 
damped so that liquid passes through the tube and 
into the second chamber 7 by means of the duct 11. 
Air within the tube, the duct 1 1 and the second cham- 

65 ber 7 is displaced by liquid and vented through the 
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second hydrophobic filter 21 and the housing 2 is po- 
sitioned so that the hydrophobic filters 20 and 21 
are uppermost to assist the escape of trapped air. 

The cannula may then be inserted into the patient 
such that the first chamber 6 fills with body liquid 
and air displaced from the cannula and chamber 6 is 
vented through the first hydrophobic filter 20. 

At this stage the membrane 4 and ducted member 
9 together comprise a valve means which is in a 
closed condition. In order to commence the infusion 
the ducted member 9 is moved relative to the hous- 
ing 2 by an operator applying a shearing motion to 
the handles 38 and 39 so as to move the procursive 
portion 12 towards the membrane. The precursive 
portion 12 then penetrates the membrane 4 at a 
puncture site 23 defined by the zone of weakness 
22. Penetration is continued until the duct 11 commu- 
nicates with the first chamber 6 so that a flow path 
is then established through the device 1 from the 
tube of the giving set into the second connecting 
means 13, the duct 11, the first chamber 6, the first 
connection means 8 and the cannula. In the open 
condition of the valve means the first and second 
hydrophobic filters 20 and 21 are closed against the 
ingress of air by the saddle 31 . The ducted member 9 
is retained in this position by the locking formations 
40,41. 

In order to cease the infusion the ducted member 
9 is moved relative to the housing 2 to retract the 
precursive portion 12 from the membrane 5. To 
achieve this a shearing motion in the reverse direc- 
tion is applied to the handles 38, 39 so as to over- 
come the snap action of the locking formations 40, 
41 and retract the precursive portion 12 from the 
membrane 4. The self sealing action of the mem- 
brane 4 by virtue of its elastomeric properties is as- 
sisted by radial compression within the annular re- 
cess 5 so that the valve means returns to its closed 
condition in which the first and second chamber 6 
and 7 respectively are isolated from one another. A 
detachable sealing cap (not shown) is provided to 
externally seal the first hydrophobic filter 20 to pre- 
vent air entering the first chamber 6 during long 
term use with the valve means in the closed position. 

In the example shown the membrane 4 is of sili- 
cone rubber of 2mm thickness. The hydrophobic fil- 
ters 20 and 21 each comprise a barrier of ultra high 
molecular weight polyethylene in sintered porous 
form. 

The housing 2 is of a transparent plastics materi- 
al so that the filling of the chambers 6 and 7 may be 
observed. The radial compression of the membrane 
4 is achieved by making the membrane a force fit 
within the recess 5. 

The device may conveniently be a disposable Hern 
for use with a reusable cannula or may itself be re- 
usable since the self sealing properties of the mem- 
brane 4 permit the valve means to operate repeat- 
edly. In the open condition of the valve means the 
flow path through the device is linear so that with a 
catheter connected to the first connection means 8 
a needle or catheter may be passed through the 
duct 1 1, the membrane. 4 and hence through the can- 
nula into the patient 

An alternative embodiment of the invention is de- 



scribed with reference to Figure 7 in which those 
parts of the device which are common to the device 
of Figures 1 to 6 are correspondingly numbered. 
The device 60 of Figure 7 includes a cannula 61 

5 formed integrally with the housing 2 and communicat- 
ing with the first chamber 6. A needle guide 62 com- 
prising a funnel shaped insert of a low fric tiori mate- 
rial such as polytetrafluoroethylene is provided at 
the interface between the cannula and the first 

10 chamber 6 such that a needle with a protected point 
inserted through the chamber is readily locatable so 
as to enter and extend through the cannula 61 . 

A bolus injection port 63 is provided in the hous- 
ing 2 and communicating with the first chamber 6 

15 which injection port comprises a tapered port 64 in 
the first chamber 6 which is normally sealed by a 
sealing ring 65 disposed circumferentialiy around 
the inside of the chamber in line with the port A sy- 
ringe (not shown) may be located in the port 64 

20 which is tapered to provide an airtight fit. Material 
may then be injected from this syringe into the port 
64 thereby pressurising the material sufficiently to 
deform the silicone seal 65 sufficiently to allow the 
material to be admitted into the first chamber 6. The 

25 seal 65 has a self sealing action on completion of 
the injection. The device is shown in use with a tro- 
car 66 having a transparent flash back chamber 67. 
The trocar 66 is shown in its fully inserted position 
in which it extends through the first and second 

30 chambers 6 and 7 respectively and through the can- 
nula 61 for insertion into the patient. When used to 
carry out an infusion into a patient the trocar 66 is 
inserted through the device 60 as shown in Figure 7 
and introduced into a vein of the patient until blood 

35 refluxes back into the transparent flash back cham- 
ber 67. The cannula 61 is inserted into the patient us- 
ing the puncture formed by the trocar and the tro- 
car 66 is then removed from the device with blood 
filling the cannula 61 and the first chamber 6. Blood 

40 spillage is prevented by the closure of the mem- 
brane 4 as the trocar 66 is withdrawn by virtue of 
the self sealing action of the silicone material and 
air is vented from the first chamber 6 through the 
first hydrophobic filter 20. To ensure that there is 

45 no blood loss it is necessary to check that the duct- 
ed member 9 is in its fully retracted position as is ev- 
ident to the operator by the handle means 30 having 
longitudinally spaced apart handles 38 and 39. The 
giving set or unit to administer the infusate is con- 

50 nected to the second connection means (female luer 
connector) and the flow of infusate commenced so 
as to fill the second chamber 7. Any air in the sec- 
ond chamber 7 is vented through the second hydro- 
phobic filter 21. The operator then applies shearing 

55 movement to the handle 38 and 39 so as to move the 
ducted member towards the membrane 4 such that 
the precursive portion 12 penetrates the membrane 
and a flow path is established through the ducted 
member, the membrane 4, the first chamber 6, and 

60 the cannula 61. into the patient 

The use of the handles 38, 39 to move the ducted 
member 9 results in minimal disturbance of the hous- 
ing 2 so that the puncture site through which the 
cannula extends is also subject to minimum distur- 

65 bance. 



4 



7 



EP 0 268 480 B1 



8 



A further alternative device 80 is shown in Fig- 
ures 8, 9 and 10 in which those parts of the device 
which are common to the device erf Figures 1 to 6 are . 
correspondingly numbered. 

The device 80 has a forward housing portion 81 5 
which is screw threaded to receive a rearward 
housing portion 82 and an annular recess 5 is 
formed at the interface between the housing por- 
tions. The membrane 4 is received within the annu- 
lar recess 5 as in the previous embodiment 1 o 

A cylindical ducted member 9 is axiaiiy siideable 
within a bore 3 within the housing 81 , 82 and is inte- 
grally formed with a tubular procursive member 83. 

A rearward handle 84 extends upwardly of the 
ducted member 9 at a location outside of the housing 15 
81, 82 and a forward handle 85 projects upwardly of 
the rearward housing portion 82, the disposition of 
the handles being such that the ducted member 9 
can be moved axially towards the rearward housing 
portion 82 by squeezing the handles together be- 20 
tween the fingers and conversely the ducted mem- 
ber can be moved axially away from the housing by 
inserting a finger between the handles. To assist 
this latter motion the handles are. shaped to provide 
opposing concave surfaces 86 and 87. 25 

The rearward housing portion 82 includes a pro- 
jection 88 which extends parallel to and spaced from 
the ducted member 9 so as to form a flat strip which 
is copianar with the underside 89 of the rearward 
housing portion 82. 30 

The projection 82. has an upper cammed surface 
90 which cooperates with a downwardly extending 
detent 91 connected to the ducted member 9. A stop 
.92 projects upwardly of the projection 88 to define 
the outer limit of travel of the detent 91 and hence 35 
the outer limit of travel of the ducted member 9. 

The cammed surface 90 is configured such that 
movement between extreme forward and rearward 
positions of the ducted member is opposed by inter- 
ference between the cammed surface 90 and the de- 40 
tent 91 , the result being that the ducted member is 
effectively locked in a forward or rearward position 
against being accidently moved relative to the hous- 
ing. 

The forward housing portion 81 is provided with a 45 
male luer connector 93 whilst the rearward housing 
portion 82 is provided with a female luer connector 
94. 

The forward and rearward housing portion 81 and 
82 are provided with hydrophobic filters 20 and 21 50 
respectively. The position of the rearward hydro- 
phobic filter 21 is such that the ducted member 9 ob- 
turates the filter when moved into the forward posi- 
tion in which the procursive member 3 penetrates 
the membrane 4 to open the valve means constitut- 55 
ed by the membrane 4 and the ducted member. 

The forward filter 20 however continues to oper- 
ate as a vent in both open and closed conditions of 
the valve. 

To assist positive sealing between the ducted 60 
member 9 and the bore 3 the ducted member is pro- 
vided with two annular seal portions 95 and 96 in the 
form of radial projections which are an interference 
fit within the bore. The forward seal 95 is located at 
the forward end of the ducted member 9 and the 65 



rearward seal 96 is axially spaced from the forward 
seal such that when the ducted member is moved to 
its forward position in which the valve is open the 
rearward filter 21 is then positioned intermediate the 
seals 95 and 96 and is effectively isolated. 

The device 80 therefore provides a valve means 
which is open in a forward position of the ducted 
member and is closed when the ducted member is re- 
tracted such that the detent 91 contacts the stop 92. 
In Figure 8 the device 80 is shown with the valve 
means in a closed position with a chain dot outline of 
the position of the ducted member in the open condi- 
tion of the valve means. 

A device in accordance with the present inven- 
tion may also be used for the mixing of infusate im- 
mediately prior to infusion in circumstances where it 
is desirable to rupture a vial containing one material 
which it is required to mix into solution. 

Typically such vials comprise a glass tube closed 
by a rubber septum through which a syringe needle 
may penetrate in order to introduce liquid material to 
the vial contents. A problem encountered in this 
procedure is that the introduction of such liquid re- 
sults in a positive pressure within the vial which may 
produce an aerosol leakage on withdrawal of the 
needle. Potential hazards associated with this aero- 
sol may be removed by use of a device in accord- 
ance with the present invention In which a device of 
the type shown in Figure 1 is fitted with a needle (not 
shown) connected to the first connection means 6 
and a syringe (not shown) containing the liquid is 
connected to the second connection means 13. The 
needle is introduced into the vial by penetration of 
the septum and the valve means of the device is 
then opened by advancing the saddle 31 to open the 
valve means such that the ducted member 12 pene- 
trates the membrane 4. Liquid from the syringe may 
then pass through the device into the vial. Any ex- 
cess pressure created within the vial may then be 
vented on withdrawal of the saddle 31 so as to close 
the valve means and open the first hydrophobic fil- 
ter 20 to atmosphere thereby allowing air to escape 
from the first chamber 6. By means of this proce- 
dure the liquid contents are retained within the de- 
vice without the formation of any aerosol leakage. 

In the specific embodiments described above with 
reference to Figure 7 a bolus injection port is de- 
scribed as a means of providing sealing action for 
intermittent injections. Alternative arrangements 
may be used such as a rubber septum through which 
drugs may be injected using a syringe needle, the 
rubber septum being self sealing on withdrawal of 
the needle. 

A device in accordance with the present inven- 
tion may comprise alternative valve means such as 
a duckbill valve which may function in co-operation 
with a suitable ducted member. Alternatively such a 
duckbill valve may function without the use of a 
ducted member in an arrangement in which the valve 
responds to pressure differential across the valve 
means to provide one way valve action. 

A further alternative device may include hydro- 
phobic filters 20 and 21 having outer surfaces 
which are recessed below the upper surface of the 
housing 2. This is an advantage when using a seal- 
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ing grease materia) between the saddle 31 and the 
housing 2 and avoids the pores of the filters 20 and 
21 being blocked by grease. 

The membrane may in alternative embodiments in- 
clude a cruciform cut which initially only partially 
penetrates the membrane so as to constitute a zone 
of weakness. The penetration is then completed 
when the ducted member first penetrates the cut 



Claims 

1. A device for use in the sampling or infusion of 
liquids from or to the human or animal body having a 
first connecting means (8) for connection to a can- 
nula, a second connecting means (13) for connec- 
tion to a source or drain of liquid and valve means 
(4, 9) operable to open or close a flow path therebe- 
tween, the arrangement being such that in a closed 
condition of the vaive means each of the connect- 
ing means is connected to a respective chamber (6, 
7) and such that in an open condition of the valve 
means a flow path is established from one connect- 
ing means to the other through at least one of the 
chambers characterised by each chamber having a 
respective venting (20, 21) means allowing the es- 
cape of air therefrom whilst preventing the escape 
of liquid. 

2. A device as claimed in claim 1 characterised in . 
that the valve means comprises an elastomeric mem- 
brane (4) which separates one chamber from the 
other and which is penetrable by a co-operating 
ducted member (9) to provide an open condition of 
the valve means and which membrane is self sealing 
on withdrawal of the member to provide a closed 
condition of the valve means. 

3. A device as claimed in claim 2 characterised in 
that the ducted member defines a duct (11) connect- 
ed at one end to the second connecting means, the 
other end of the duct communicating in the open con- 
dition of the valve means with a first of the cham- 
bers (6) connected to the first connecting means 
and in the closed condition of the valve means com- 
municating with a second of the chambers (7). 

4. A device as claimed in claim 3 characterised in 
that the membrane is provided with a zone of weak- 
ness (22) to assist penetration of the ducted mem- 
ber when first penetrated, which zone of weakness 
defines a puncture, site (23) at which the membrane 
is punctured in use. 

5. A device as claimed in claim 4 characterised in 
that the zone of weakness comprises a cruciform 
cut extending through the membrane. 

6. A device as claimed in daim 3 characterised in 
that the membrane includes a preformed central 

- puncture extending through the membrane and de- 
fining a puncture site at which the ducted member 
may penetrate in use. 

7. A device as claimed in any of claims 3 to 6 
characterised in that the membrane is radially com- 
pressed to assist self sealing on withdrawal of the 
ducted member. 

8. A device as claimed in any of claims 3 to 7 
characterised in that the second chamber defines a 
cylindrical bore (3) within which a piston portion of 



the ducted member is axially slideable, the ducted 
member having a ducted procursive end portion (12) 
of reduced diameter extending towards and in axial 
alignment with the puncture site of the membrane 
5 whereby the ducted member is axially moveable into 
and out of penetrating engagement with the mem- 
brane. 

9. A device as claimed in claim 8 characterised in 
that the procursive end portion is axially tapered to- 

10 wards the membrane to facilitate penetration there- 
of. 

10. A device as claimed in any of claims 2 to 9 
characterised by comprising externally accessible 
handle means (38, 39) for urging the ducted member 

1 5 into and out of penetration with the membrane. 

11. A device as claimed in claim 10 characterised 
by including locking means (40, 41) for selectively 
locking the ducted member in its membrane penetrat- 
ing position. 

20 12. A device as claimed in any preceding claim 
characterised in that each of the venting means 
comprises a hydrophobic filter comprising an air 
permeable barrier of a hydrophobic material. 

13. A device as claimed in claim 12 characterised 
25 in that wherein the material is ultra high molecular 

weight polyethylene. 

14. A device as claimed in any of claims 2 to 13 
characterised in that the membrane is of silicone 
rubber. 

30 15. A device as claimed in any preceding claim 
characterised by including means for closing at 
least one of the venting means when the valve 
means is in the open condition. 
16. A device as claimed in any preceding claim 

35 characterised in that the flow path provided in an 
open condition of the valve means extends linearly 
through the device from the second connecting 
means to the first connecting means whereby an 
elongate member may extend through the chamber 

40 and cannula. 



Patentanspruche 

45 1. Vorrichtung zur Verwendung bei der Probeent- 
nahme oder der Infusion von Flussigkeiten aus 
oder zu dem menschlichen oder tierischen Korper, 
die eine erste Verbindungseinrichtung (8) zur Ver- 
bindung mit einer Kanule, eine zweite Verbin- 

50 dungseinrichtung (13) zur Verbindung mit einer Flus- 
sigkeitsquelle oder einem Ablauf und eine Ventiiein- 
richtung (4, 9) hat, welche derart arbeitet, daG ein 

i Strdmungsweg dazwischen gedffnet oder geschlos- 
sen wird, wobei die Auslegung derart getroffen ist 

55 dafl in einem SchlieBzustand der Ventiieinrichtung 
jede der Verbindungseinrichtungen mit einer zuge- 
ordneten Kammer (6, 7) verbunden ist, und daB im 
Offenzustand der Ventiieinrichtung ein Strdmungs- 
weg von einer Verbindungseinrichtung zu der ande- 

60 ren uber wenigstens eine der Kammern hergestellt 
wird, dadurch gekennzeichnet, daB jede Kammer ei- 
ne zugeordnete Offnungseinrichtung (20, 21) hat, 
welche gestattet, daB Luft entweichen kann, aber 
zugleich der Austritt von Flussigkeit verhindert 

65 wird. 
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2. Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Ventileinrichtung eine ela- 
stomere Membrane (4) aufweist die eine Kammer 
von der anderen trennt und die mittels eines einen 
Kanal aufweiseneden Tells (9) durchstechbar ist, 
um eine Offenstellung der Ventileinrichtung zu er- 
halten, und daB die Membrane beim Abziehen des 
Teils selbstabdichtend ist, um einen SchlieBzustand 
der Ventileinrichtung zu erhalten. 

3. Vorrichtung nach Anspruch 2, dadurch ge- 
kennzeichnet, daB das einen Kanal aufweisende Teil 
einen Kanal (1 1 ) begrenzt, der an einem Ende mit der 
zweiten Verbindungseinrichtung verbunden ist das 
andere Ende des Kanals in der Offenstellung der 
Ventileinrichtung in Verbindung mit einer ersten 
Kammer der Kammern (6) steht, die mit der ersten 
Verbindungseinrichtung verbunden ist, und in der 
SchlieBstellung der Ventileinrichtung in Verbindung 
mit einer zweiten Kammer der Kammern (7) steht 

4. Vorrichtung nach Anspruch 3, dadurch ge- 
kennzeichnet, daB die Membrane mit einer Schwa- 
chungszone (22) versehen ist, um das DurchstoBen 
des. einen Kanal aufweisenden Teils beim ersten 
DurchstoBen zu unterstOtzen, wobei die Schwa- 
chungszone eine Durchstechstelle (23) bildet, an 
der die Membrane im Gebrauchszustand durchsto- 
Benwird. 

5. Vorrichtung nach Anspruch 4, dadurch ge- 
kennzeichnet, daB die Schwachungszone einen 
kreuzformigen Einschnitt aufweist, der durch die 
Membrane geht 

6. Vorrichtung nach Anspruch 3, dadurch ge- 
kennzeichnet, daB die Membrane einen vorgeform- 
ten Mitteldurchstich umfaBt, der durch die Membra- 
ne geht, und eine Durchstechstelle bildet, an der 
das einen Kanal aufweisende Teil im Gebrauchszu- 
stand durchtreten kann. . 

7. Vorrichtung nach einem der Anspruche 3 bis 

6, dadurch gekennzeichnet, daB die Membrane zur 
UnterstOtzung der Selbstabdichtung beim Abziehen 
des einen Kanal aufweisenden Teils radial zusam- 
mengedruckt wird. 

8. Vorrichtung nach einem der Anspruche 3 bis 

7, dadurch gekennzeichnet, daB die zweite Kammer 
eine zylindrische Bohrung (3) begrenzt, in der ein 
Kolbenabschnitt des einen Kanal aufweisenden Tei- 
les axial gleitbewegiich verschiebbar ist, das einen 
Kanal aufweisende Teil ein mit einem Kanal versehe- 
nen, Einleltungs-Endabschnltt (12) mit vermindertem 
Durchmesser aufweist, der sich in Richtung der 
Durchstichstelie der Membrane und in axialer Aus- 
richtung zu derselben erstreckt, wobei das einen 
Kanal aufweisende Teil axial in den Durchdrin- 
gungseingriff mit der Membrane und aus diesem 
heraus bewegbar ist 

9. Vorrichtung nach Anspruch 8, dadurch ge- 
kennzeichnet, daB der Einlertungs-Endabschnftt in 
Richtung der Membrane axial konisch ausgebildet 
ist, um das DurchstoBen zu erleichtern. 

10. Vorrichtung nach einem der Anspruche 2 bis 
9, dadurch gekennzeichnet, daB eine von auBen zu- 
gangliche Griffeinrichtung (38, 39) vorgesehen ist, 
mittels welcher das mit dem Kanal versehene Teil 
zum Durchdringen der Membrane und zum Ruckzug 
mit einer Druckkraft beaufschlagbar ist 



11. Vorrichtung nach Anspruch 10, dadurch ge- 
kennzeichnet, daB eine Sperreinrichtung (40, 41) 
zum wahiweisen Festlegen des mit dem Kanal verse- 
henen Teils in der die Membrane durchstoBenden 

5 Position vorgesehen ist 

12. Vorrichtung nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet daB jede Ent- 
luftungseinrichtung einen hydrophoben Filter auf- 
weist der eine luftdurchlassige Sperre aus einem 

1 o hydrophoben Material besitzt 

13. Vorrichtung nach Anspruch 12, dadurch ge- 
kennzeichnet daB das Material Poiyethylen mit ul- 
trahohem Molekulargewicht ist. 

14. Vorrichtung nach einem der Anspruche 2 bis 
15 13, dadurch gekennzeichnet, daB die Membrane aus 

Silikonkautschuk besteht 

15. Vorrichtung nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet daB. eine Ein- 
richtung enthalten ist, welche wenigstens eine der 

20 Entluftungseinrichtungen verschlieBt, wenn die 
Ventileinrichtung in der Offenstellung Ist 

16. Vorrichtung nach einem der vorangehenden 
Anspruche, dadurch gekennzeichnet daB der in ei- 
ner Offenstellung der Ventileinrichtung bereitge- 

25 stellte Stromungsweg linear durch die Einrichtung 
von der zweiten, Verbindungseinrichtung zu der er- 
sten Verbindungseinrichtung geht, wobei ein langli- 
ches Teil durch die Kammer und die Kanule sich er- 
strecken kann. 

30 

Revendications 

1 . Dispositif en vue de I'echantillonnage ou de Pin- 
35 fusion de liquides provenant de ou en direction du 

corps humain ou d'un animal, possedant un premier 
organe de connexion (8) en vue d'un raccordement 
a una canule, un second organe de connexion (13) 
en vue d'un raccordement a une source ou a un 

40 drain de liquide et une soupape (4, 9) actionnable 
pour ouvrir ou fermer un trajet d'ecoulement entre 
eux, I'agencement etant tel que, dans un etat de fer- 
meture de la soupape, chacun des organes de con- 
nexion est raccorde a une chambre respective (6, 

45 7) et de telle sorte que dans un etat d'ouverture de 
la soupape, un trajet d'ecoulement soit etabii depuis 
un organe de connexion a ('autre par I'intermediaire* 
d'au moins une des chambres, caracterise en ce 
que chaque chambre possede un orifice d'aeration 

50 respectif (20, 21) permettant I'echappement d'air de- 
puis celle-ci tout en empechant I'echappement de li- 
quide. 

2. Dispositif selon la revendication 1, caracterise 
en ce que la soupape comporte une membrane en 

55 elastomere (4) qui separe une chambre de I'autre et 
qui peut etre pen§tree par un conduit cooperant (9) 
pour assurer un etat d'ouverture de la soupape, 
membrane qui se ferme d'elle-meme lors du retrait 
du conduit (9) pour assurer un etat de fermeture de 

60 la soupape. 

3. Dispositif selon la revendication 2, 
caracterise en ce que le conduit (9) comporte une 
canalisation (11) raccordee a une extremite au 
second organe de connexion, I'autre extremite de la 

65 canalisation communiquant dans Petat d'ouverture 
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de la soupape, avec une premiere des chambres (6) 
relive au premier organe de connexion et dans retat 
de fermeture de la soupape, communiquant avec 
une seconde des chambres (7). 

4. Dispositrf selon la revendication 3, caracteri- 
se en ce que la membrane est munie d'une zone de 
rupture (22) pour favoriser la penetration du con- 
duit lorsqu'elle est penetr^e pour la premiere fois, 
zone de rupture qui detlnit un point de perforation 
(23) auquei la membrane est perfor6e en utilisation. 

5. Dispositrf seion la revendication 4, caracteri- 
se en ce que la zone de rupture comporte une en- 
taille en forme de croix s*6tendant a travers la mem- 
brane. 

6. Dispositrf selon la revendication 3, caracteri- 
se en ce que la membrane comprend une perforation 
centrale prealabiement formee s'etendant a travers 
la membrane et definissant un point de perforation 
auquet le conduit peut penetrer en utilisation. 

7. Dispositif selon Tune quelconque des revendi- 
cations 3 a 6, caract6ris6 en ce que la membrane 
est comprimee radiaiement en vue de favoriser 
Pauto-fermeture lors du retrait du conduit (9). 

8. Dispositif selon Tune quelconque des revendn 
cations 3 a 7, caracterise en ce que la seconde 
chambre comporte un aiesage cylindrique (3, a Pinte- 
rieur duquel une partie formant piston du conduit (9) 
peut couiisser axialement, le conduit possedant une 
partie terminale anterieure (12) de diametre reduit 
s'etendant vers et en alignement axial avec le point 
de perforation de la membrane, de telle sorte que le 
conduit soft deplacable axialement pour penetrer 
dans et etre d6gag£ de la membrane. 

9. Dispositif seion la revendication 8, caracteri- 
se en ce que la partie terminale anterieure est amin- 
cie axialement vers la membrane pour facifiter la pe- 
netration de celle-cL 

10. Dispositif selon Tune quelconque des revendi- 
cations 2 a 9, caracterise en ce qui! comporte une 
poignee (38) accessible exterieurement pour pous- 
ser le conduit en vue de pen6trer dans et etre dega- 
g§ de la membrane. 

11. Dispositif selon la revendication 10 f caracteri- 
se en ce qu'il comprend des moyens de verrouillage 
(40, 41) pour verrouiller selectivement le conduit 
dans sa position de penetration de la membrane. 

12. Dispositrf seion Tune quelconque des revendi- 
cations precedentes, caracterise en ce que chacun 
des orifices d'aeration comporte un filtre hydropho- 
be comprenant une barriere permeable a Pair en un 
materiau hydrophobe. 

13. Dispositif selon la revendication 12, caracteri- 
se en ce que le materiau est du polyethylene a poids 
moleculaire tres 6lev6. 

14. Dispositif selon Tune quelconque des revendi- 
cations 2 a 13, caracterise en ce que la membrane 
est en caoutchouc aux silicones. 

15. Dispositif seion Tune quelconque des revendi- 
cations precedentes, caracterise en ce qu'il com- 
prend des moyens pour obturer au moins des orifi- 
ces d'aeration lorsque la soupape se trouve dans 
retat d'ouverture. 

16. Dispositif selon Tune quelconque des revendi- 
cations precedentes, caracterise en ce que le trajet 
d'6coulement 6tabli dans retat d'ouverture de la 



soupape s'etend lineairement a travers le dispositif 
depuis le second organe de connexion jusqu'au pre- 
mier organe de connexion, de telle sorte qu'un ele- 
ment allonge puisse s'etendre a travers la chambre 
etiacanule. 
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